Ultrastructure and electrical activity of the rat neurohypophysis.
Ultrastructural and electrophysiological studies of the rat neurohypophysis was carried out following stimulation to cause vasopressin release. Unit activity was investigated with microelectrodes, filtered, integrated, and recorded simultaneously with blood pressure in a polygraph. The basal unit activity was challenged by perfusing the hypothalamus and pituitary gland with hypertonic, hypotonic, and isotonic solutions through the internal carotid and by bleeding. Posterior lobes were fixed in osmium tetroxide and stained with uranyl acetate for electron microscopy. Single unit activity from the neural lobe showed mostly a continuous pattern of activity with a rate of discharge (RD) of 7 to 30 pulses per 10 s during control periods. Following hypertonic stimulation, out of 20 units studied, 35% increased, 10% decreased, and 55% did not change their RD. The effect of bleeding was studied in 34 units. Following the withdrawal of 1 ml of blood from the jugular vein, 29% increased, 32% decreased, and 38% did not change their RD. It is concluded that the existence in the neurohypophysis of fibers which are excited or inhibited by stimuli known to cause vasopressin release supports the hypothesis of the existence of a modulatory mechanism for neuropeptide release in the neural lobe.